Background
==========

Cholangitis may result from biliary obstruction (e.g., biliary or anastomotic stenosis, or foreign bodies) or occur in the presence of normal biliary drainage. Although reflux of intestinal contents into the biliary tree after hepaticojejunostomy appears to be a rare complication, it is important to emphasize that there are few available surgical therapeutic techniques.

Case Report
===========

A 74-year-old woman presented to our hospital after 17 year of episodes of cholangitis.

The patient had undergone a pancreatoduodenectomy (Whipple procedure) 18 years earlier due to pancreatic adenocarcinoma. The reconstruction was achieved through the sequential placement of pancreatic, biliary, and retrocolic gastric anastomosis into the same jejunal loop. According to the pathology report, the tumor was a well differentiated pancreatic head adenocarcinoma invading the duodenal wall but without lymph node involvement (pT3N0M0) ([Figure 1](#f1-amjcaserep-15-348){ref-type="fig"}). The postoperative course was uneventful and the patient received adjuvant chemotherapy with 5 FU + Leucovorin (ESPAC I). Approximately 6 months after the initial operation, the patient started having episodes of cholangitis (sudden onset of rigors, abdominal pain, and fever). Over the next 17 years, she experienced several febrile episodes presumed to be secondary to cholangitis. During this period she was admitted to 3 hospitals on 7 separate occasions with fever, rigors, and abdominal pain. Blood cultures were performed on only 1 occasion and grew E. coli sensitive to Amoxicillin/Clavulanic acid, Loracarbef, Aztreonam, Imipenem/Cilastatin, Cefaclor, Cefprozil, Ciprofloxacin, and Trimethoprim + Sulfomethoxazol.

Results of laboratory studies were mostly normal except for a transiently increased alkaline phosphatase, and jaundice was absent.

In addition to these hospitalizations, the patient experienced several episodes of presumed cholangitis that were managed at an outpatient clinic with oral antibiotics. Repeatedly, she was placed on chronic suppressive oral antibiotic therapy with quinolones and/or amoxicillin/clavulanic acid, cycling every 1--2 months.

Fifteen years before this admission, the patient underwent an abdominal computed tomography (CT) scan, which revealed intrahepatic bile ducts partially filled with orally administered contrast material (Gastrografin). This finding was confirmed in a recent CT scan ([Figure 2](#f2-amjcaserep-15-348){ref-type="fig"}). Magnetic resonance cholangiopancreatography (MRCP) showed dilatation of the left intrahepatic bile ducts ([Figure 3](#f3-amjcaserep-15-348){ref-type="fig"}).

A percutaneous transhepatic cholangiography was performed to evaluate the biliary tract anatomy and place a stent in the anastomosis ([Figure 4](#f4-amjcaserep-15-348){ref-type="fig"}). This showed that the bilioenteric anastomosis was normal, without stenosis. Based on these findings a diagnosis of a short loop between the hepaticojejunostomy and the gastrojejunostomy permitting the reflux of intestinal juice into the biliary tree was made.

Operation
---------

The operation was performed by a surgeon experienced in bilioenteric anastomosis. During the re-operation, no severe adhesions were found in the upper abdomen, the liver was fibrotic, and a suspicious lesion in the segment IV of the liver was sent for frozen section and it was found to be negative for tumor presence. The distance between the hepaticojejunostomy and the gastrojejunostomy was 30 cm and the hepaticojejunal anastomosis was normal, without stenosis. The hepaticojejunal anastomosis was taken down and the jejunal loop was cut 20 cm after the gastrointestinal anastomosis. A new hepaticojejunal anastomosis in a 100-cm long Roux-en-Y loop was performed to prevent the reflux of the intestinal fluid into the biliary tree ([Figure 5](#f5-amjcaserep-15-348){ref-type="fig"}). The patient was discharged on postoperative day 10.

One year after the second procedure, the patient enjoys good health and has been free of fever and abdominal pain and has not received any antibiotic therapy. Her liver function test results are normal.

Discussion
==========

Cholangitis may result from biliary obstruction (biliary or anastomotic stenosis, foreign bodies) or occur in the presence of normal biliary drainage \[[@b1-amjcaserep-15-348],[@b2-amjcaserep-15-348]\].The incidence of anastomotic stricture following hepaticojejunostomy in experienced centers is 4--10% \[[@b3-amjcaserep-15-348]--[@b5-amjcaserep-15-348]\]. Anastomotic strictures account for the majority of long-term complications like hepatolithiasis, liver abscess, secondary biliary cirrhosis, and portal hypertension if left untreated. Infections in the setting of normal biliary drainage are rare. Orlando et al. \[[@b6-amjcaserep-15-348]\] reported a single case of recurrent cholangitis after orthotopic liver transplantation (OLT) with a normal hepaticojejunal anastomosis. They proposed that a motility disorder might arise in the mobilized Roux-en-Y loop, allowing the intestinal contents to reflux, and performed an antireflux procedure that prevented further infections. Similarly Ducrotte et al. \[[@b7-amjcaserep-15-348]\] described the motor patterns found in 2 patients with recurrent cholangitis episodes after Roux-en-Y hepaticojejunostomy. In the first patient, cholangitis was due to a stenosis of the anastomosis between the limb and the left intrahepatic bile duct, but motility of the limb, duodenum, and distal jejunum was normal. In the second patient, no anatomical explanation was found for cholangitis attacks. However, although the duodenal motor activity was normal, the motility of the limb and of the jejunum below the jejunojejunal anastomosis was grossly abnormal: permanent minute rhythm, phase Ills absent or rare and slowly propagated, which are all motor abnormalities that could promote bacterial overgrowth in the limb. Vrochides et al. reported on a patient with recurrent episodes of cholangitis in the presence of a normal hepaticojejunostomy after OLT \[[@b8-amjcaserep-15-348]\]. The patient was successfully treated by lengthening the Roux-en-Y limb from 30 cm to 90 cm. They concluded that the episodes of cholangitis were the result of reflux of the gastrointestinal juice into the biliary tree.

Conclusions
===========

In the present case, prior studies and PTC showed the absence of bile duct strictures. Particularly, the filling of the intrahepatic bile ducts with Gastrografin on CT scans confirmed the reflux of the intestinal contents into the biliary tree. The patient had been evaluated at 3 prior hospitals. Surgical intervention was not judged to be beneficial and symptomatic treatment followed by suppressive therapy with antibiotics was recommended. After the evaluation of the patient at our institution, particularly after the PTC findings, we were convinced that the episodes of cholangitis are due to reflux of intestinal contents into the biliary tree.

In this patient, the 30-cm long loop between the hepaticojejunostomy and the gastroenterostomy was inadequate to prevent the reflux of intestinal contents into the biliary tree. In a series of 41 patients with a 60-cm long Roux-en-Y jejunal loop after a variety of reconstructions, Collard and Romagnoli demonstrated the presence of refluxed bile in 17 (41%) patients \[[@b9-amjcaserep-15-348]\]. They cured 2 patients with severe symptomatic bile re-flux by lengthening the Roux-en-Y loop from 60 cm to 110 cm. Although this cause of cholangitis appears to be a rare complication after hepaticojejunostomy, it is important to emphasize that there are available surgical therapeutic techniques. Lengthening the efferent Roux-en-Y limb should be considered as a therapeutic option when treating a patient who has recurrent episodes of cholangitis after hepaticojejunostomy.
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![(**A, B**) CT scan of the patient showing the presence of orally administered Gastrografin into the biliary tree.](amjcaserep-15-348-g002){#f2-amjcaserep-15-348}

![MRCP showing a possible dilatation of the left hepatic duct.](amjcaserep-15-348-g003){#f3-amjcaserep-15-348}

![(**A, B**) Percutaneous transhepatic cholangiography revealing a hepaticojejunal anastomosis without stenosis (dotted arrow).](amjcaserep-15-348-g004){#f4-amjcaserep-15-348}

![Hepaticojejunal anastomosis in a 100-cm long Roux-en-Y.](amjcaserep-15-348-g005){#f5-amjcaserep-15-348}
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